INTRODUCTION {#sec1-1}
============

Laparoscopic surgery has been widely used for the treatment of many pediatric surgical diseases, and it has benefits that include a shorter hospital stay, reduced postoperative pain, and a reduced time for recovery as compared with conventional laparotomy. Single-incision laparoscopic surgery (SILS) has been attempted in many surgical fields to further improve the cosmetic and clinical outcomes. We, hereby, present our experience of SILS in children and compare the procedure with conventional laparoscopy in terms of its efficacy and feasibility.

MATERIALS AND METHODS {#sec1-2}
=====================

With the approval of our Institutional Review Board, the medical records of children who underwent SILS between July 2012 and June 2014 and CLS between January 2010 and June 2014 were retrospectively reviewed. Their demographic data, surgical details, and clinical outcomes were recorded.

SILS was performed as a modified procedure using a wound retractor, traditional surgical glove, and conventional laparoscopy equipment.\[[@ref12]\] It was not associated with a marked increase in the medical cost.

Complicated cases, in which the addition of another trocar was necessary, were excluded. The differences between the two groups (SILS and CLS) were analyzed using IBM^®^ SPSS^®^ Statistics Version 20.0. The mean differences (MDs) with 95% confidence intervals (CIs) were calculated to assess the demographic data, operative time, and length of hospital stay. Pooled odds ratios (ORs) with 95% CIs were calculated for postoperative complications. A *P* value \<0.05 was considered to indicate statistical significance.

RESULTS {#sec1-3}
=======

Seventy eight SILS procedures were performed during the 2-year period at our department. These comprised appendectomy (*n* = 64), reduction of intussusception (*n* = 8), removal of an intestinal foreign body (*n* = 3), and Meckel\'s diverticulectomy (*n* = 3). The surgical outcomes are shown in [Table 1](#T1){ref-type="table"}. Two complications in patients with acute appendicitis were a residual abscess and the need for a longer duration of antibiotic treatment. The abscess was identified by abdominal echo imaging. The three cases involving the removal of foreign bodies from the gastrointestinal tract included one patient with gastric trichobezoar and two with multiple magnets in the intestine. One associated complication was wound infection with ventral hernia in a patient with intestinal perforation due to magnets; however, this complication had subsided without surgery at the follow-up.

###### 

SILS outcome
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In the CLS group, the procedures included simple appendectomy without drainage (*n* = 246) and reduction of intussusception (*n* = 15). Complications associated with the cases of acute appendicitis included wound infection (*n* = 7) and abscess (*n* = 12).

Among the patients who underwent appendectomy, four who underwent SILS and required placement of another trocar were excluded. Among the cases of intussusception in the SILS group, three were excluded for conversion to the assisted method by extension of umbilical wound for 1\~2 cm to manage the leading point. Two of them were Meckel\'s diverticulum and the other one was intestinal lymphoma. In addition, we separated the appendectomy cases into two subgroups, namely, acute appendicitis and interval appendectomy due to their markedly different compositions. The cases of interval appendectomy accounted for 26.7% (16/60) of the SILS group and 3.66% (9/246) of the CLS group. There was no significant difference in gender, age, or body weight (BW) between SILS and CLS in the three groups \[[Table 2](#T2){ref-type="table"}\]. No patient was converted to the open method in these groups. In the acute appendicitis group, a longer operative time was noted with SILS but the length of hospital stay and complication rate in SILS showed no significant difference. However, in the interval appendectomy group, a greater length of hospital stay was noted with SILS but the operative time of SILS did not differ significantly compared to that of CLS. In the intussusception cases, no significant difference was noted in the operative time and length of hospital stay between SILS and CLS \[[Table 2](#T2){ref-type="table"}\].
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Comparison between SILS/CLS
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DISCUSSION {#sec1-4}
==========

SILS has been used in several procedures, e.g., appendectomy,\[[@ref1]\] ileostomy, colostomy,\[[@ref2]\] colectomy,\[[@ref3]\] intestinal anastomosis,\[[@ref4]\] cholecystectomy,\[[@ref5]\] adrenalectomy,\[[@ref6]\] gastrectomy,\[[@ref7]\] splenectomy,\[[@ref8]\] and urologic surgery.\[[@ref9]\] Both the public and patients favor SILS over CLS.\[[@ref10][@ref11]\]

In the SILS group, the clinical outcomes indicated no significant side effects and acceptable results. Removal of the intestinal foreign bodies was performed in two cases with multiple magnets and one case with gastric trichobezoar. Among the four cases of conversion to CLS in appendectomy, three required the placement of another trocar for the insertion of drainage and the other case required trocar for severe adhesion in interval appendectomy. Although some studies have reported a method involving the placement of a drainage tube via the umbilical wound directly instead of placing another trocar,\[[@ref12]\] we did not adopt this method in the present study.

A recent meta-analysis reported similar postoperative morbidity and wound infection rates for single-incision laparoscopic appendectomy and conventional laparoscopy, but single-incision surgery required a longer operative time.\[[@ref13]\] In our study, the same result was noted in the cases of acute appendicitis but not interval appendectomy. The benefit of single-incision laparoscopic appendectomy is cosmetic satisfaction, while its disadvantages are a longer operative time and a higher conversion rate.\[[@ref14]\] In addition, single-incision laparoscopic appendectomy was reported in a randomized prospective study to lead to early recovery.\[[@ref12]\] The conversion rate for single-incision laparoscopic appendectomy in published studies ranged 0-41%; the conversion rate in this study was 6.25%.

CONCLUSION {#sec1-5}
==========

SILS is comparable to CLS for treatment of selected cases of acute appendicitis, interval appendectomy, and intussusception. There was no significant difference between the two groups in terms of complication rates and the clinical outcomes were acceptable. Our experience of SILS suggests it to be a feasible and safe procedure for the treatment of various pediatric surgical diseases. However, large, prospective, randomized studies are needed to evaluate the differences between SILS and CLS.
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